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By H. Okamoto and L.E. Tanner

Lawrence Livermore National Laboratory

The assessed Be-W phase diagram (Fig. 1) includes three inter-
mediate phases, Bezzw, Belzw, and Bezw. The crystal structures of

these phases have been well established (Table 1). However, the
temperature and composition ranges of these phases were reported
rather qualitatively in the form of a partial phase diagram by
[636ol) (also in [&666Goll, and accepted by [Shunkl). The present
phase diagram has been constructed with the same information,
supplemented by the observations of [359Pail.

Homogeneity ranges of these phases were schematically described
by [62Arz] based on examinations of diffusion couples. Belzw

appears to have the narrowest range, but no quantitative values
were repaorted.

(fBe) and (X Be) Terminal Solid Solutions. The melting point of
(@Be) and the (pBBe) --» (A Be) allotropic transformation

temperature are 128944 and 127044 DC, respectively (83BAF]. Phase
relationships between L, (@Be) and (KABe) are not known.
Metallographic examinations by ([S0Kaul indicated that the
solubility limit of W in Be is less than 0.05 at.%.

Bezzw (4.3 at.%Z W). [57G1a(S8Che)] and [&OPail pointed out the
existence of a Be-rich fcec phase, and it was identified as Bezzw

by L&61Bool, [62Mat]l and [63Kril). Considering the liquidus trend
at the Belzw composition (see below) it is suggested that 3922N

forms from the melt by the euwtee&is reaction L + Be, W ~~> Be__W
Feri+ecf' 12 22
(Fig. 1). C

The superconducting transition temperature of Be22N is 4.12 K
£67Bucl.



L62Arz] identified a phase Be24w in a diffusion couple study at

900 to 1200 °C with an increasing homogeneity range with in-—
creasing temperature:. [64Sam] identified this phase as BEZZN and

this was confirmed by a subsequent diffusion couple experiment by
£t74vasl.

Be12W (7.7 at.% W). Existence of a phase in the vicinity of this

composition was already recognized by [36Mis] and tentatively
identified as Belsw. The accepted stoichiometry, BEIEN’ was

established by [S7Batl and [57Gla(S58Che)l. According to [57Pail,
an alloy of this composition shows “incipient” melting at 1730

and 1790 9. This is likely to correspond to a two—phase field
above a peritectic temperature. Liquidus and peritectic reaction
in Fig. 1 have been speculated according to this observation.

Bezw. This phase was identified by [36Misl]l. The melting point is

lower than 2250 °C [636o0l(666ol)). Variation of lattice

parameters in alloys, heat treated at 1650.to 2100 °c, suggests
the existence of an asymmetric homogeneity range displaced toward
W-rich side at high temperatures [&36ol (66Gol)]. GQuantitative.
information for the phdse boundaries were not given.

(W) Terminal Solid Solution and L —-> Bezw + (W) Eutectic

Reaction. The melting point of W is 3422 °C ([Meltl. The

solubility of Be in (W) is about 3 at.% at 1000 to 1300 DB, and
about S5 at.% at the L —-> Bezw +{W) eutectic temperature

{estimated to be 2100 + 50 DC) L6360l (666GolY]1. The eutectic
composition is reported as “60 at.%Z W [63Gol (66Gol) 1.

Other Phase. An alloy with a low melting point forms when Be 1is

deposited on a W filament at 1230 % r49Hac1. Composition and
structure are unknown.

[80Tan] predicted the existence of a stable or metastable phase,
BeW, having either CsCl or CrB-type crystal structure from the
study of a series of equiatomic alloys based on Be.

A summary of crystal structure and lattice parameter data is
given in Table 1.



No thermodynamic data are available. The experimental phase
diagram is not accuratg enough for thermodynamic modeling.
£74Zag]l] estimated the heat of mixing of liquid Be-W as
~4640X(1-X) JdJ/mol from atamic volumes of elements. Experimental

justification is needed.
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Table 1 Be-W Crystal Structure and'Lat;tce Parameter Data

Composition Struktur- Lattice
range, Pearson bericht - Space Proto- parameters, nm Reference
Fhase at.%Z W (a)> symbol designation group type a c

(pBe)...; 0 clI2 A2 Im3Em W 0.23315 cue CKing21(b)
(dBe).... O hP2 A3 Pég/mmc Mg - 0.22857 0.3583% [Kingll(b)
Be,, W?... 4 tetragonal 2asa {c) 0.7865 1.?755 L62Arz]
Be,, Weeor 4.3 cF184 san Fd3m In,pIr 1.1628 - [e2ZMat]
: 1.1631 - L&3Kri ]

(d) 1.161 - [576Glal

(d) 1.164 e [60Fail

Be o Weeuae 7.7 tI26 D2, 14/mmm Hn,zTh 0.7362 0.4216 [S57Bat]
Q.7234 0.4232 £S7G61al

0.730 0.429 C&2arz1d

? tetragonal “ue {d) 1.014 0.423 [3&Mis]
Be,W...™ 28 to “36 hP12 ci4 P&3z/mmc MgZng 0.4446 0.7289 [36Mis]
{e) 0.4578 0.7429 L[&3Gol1(f)
(g) 0.4559 0.7333
(W)evaa™?5 to 100 cl2 A2 Im3m W 0.31631 - [Kingll(b)
(e) . 0.31623 e L&636o11(f)
{a) from phase diagram. (b) assessed value for pure elements. (c) not
accepted in equilibrium phase diagram. {d)> compound not identified.

{(e¢) Be-rich end. {(f) also in [é46G0l1]. {gQ) W-rich end.
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Fig. 1. Be-W assessed phase diacram.
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